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(54) REFLECTION TYPE VIDEO DISPLAY DEVICE APPLIED WITH CCD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a gray scale and 
resolution by converting a video signal into signal charges and 
transmitting them to respective pixels, and reflecting light on a 
specific position on a screen for a time which is proportional to 
the amount of the signal charges. 

SOLUTION: The CCD consists of transmission channels 42 which 
are arranged horizontally and vertically and horizontal and vertical 
transfer electrodes 46 and 48 which are formed thereupon, and a 
pixel is composed of a capacitor 52 which stores signal charges 
from the transmission channels 42, a reflecting plate 58 which 
determines a reflection time according to the amount of 
accumulated signal charges, a base 56 which determines the 
maximum tilt angle of the reflecting plate 58, and a charge reset 
which decreases the signal charges as the time passes. Then an 
input part converts the inputted video signal into electric charges, 
and the CCD is controlled by a clock and transmit the converted 

electric charges to respective pixels, which irradiate specific positions on the screen with the light 
reflected by the reflecting plate 58 for a necessary time. 
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CLAIMS 

[Claim(s)] . 
[Claim 1] The reflex graphic display device characterized by providing the pixel which reflects light in the 
specific part of the screen between the input section which transforms a video signal to a signal charge, 
CCD which transmits the changed signal charge to each pixel, and which was horizontal and vertical and 
was arranged, and the time amount proportional to the amount of the signal charge transmitted by said 
CCD. 

[Claim 2] Said pixel is a reflex graphic display device according to claim 1 characterized by providing the 
charge reset which decreases the signal charge stored in the susceptor which supports the capacitor 
which stores the signal charge transmitted by CCD, the reflecting plate constituted so that reflex time 
might be determined by the amount of the signal charge stored in said capacitor, and said reflecting 
plate, and determines the maximum inclination include angle of said reflecting plate, and said capacitor 
according to time amount. 

[Claim 3] Said reflecting plate is a reflex graphic display device according to claim 2 characterized by 
having consisted of polish recons and being formed on monotonous. 

[Claim 4] Said charge reset is a reflex graphic display device according to claim 2 characterized by 
consisting of power sources connected with resistance and this. 

[Claim 5] Said charge reset is MOS. Reflex graphic display device according to claim 2 characterized by 
connecting with a power source through a transistor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflex graphic display device which was applied to 
the graphic display device, especially applied the charge-coupled device (Charge-Coupled Device : call 
Following CCD) in transfer of the signal to a reflex graphic display component. 
[0002] 

[Description of the Prior Art] An adjustable mirror component (Deformable mirror Device:DMD) is similar 
with the small mirror rotated to the fixed shaft, and that to the technical field of a light reflex are applied. 
[ many ] As [ showed / in drawing 1 / the general structure of a reflex graphic display device ] Refer to 
having been indicated by U.S. Pat. No. 5,287,096 for this. 

[0003] If light comes out by the light source, it will incline alternatively with the signal by which the 
reflecting plate 10 of each pixel was impressed, and light will be reflected, and the light arrives at a 
screen and forms an image. Under the present circumstances, the luminous intensity formed in a screen 
serves as image information. Between one field period, since a screen becomes bright so that the ratio 
of the time amount to which the reflecting plate leans is large, the time amount to which the reflecting 
plate leans will determine the brightness of the applicable point of a screen. Therefore, in order to adjust 
the brightness of a screen, the time amount to which digital processing of the video signal was carried 
out, and the reflecting plate leans is adjusted. 

[0004] A SRAM eel (Static Random Access Memory Cell) is made from recently to the lower layer 
silicon substrate of a reflecting plate using digital technique, and the time amount of the condition of 1 
of a SRAM eel, i.e., the time amount to which the reflecting plate leans, is adjusted. That is, it is 1/2n of 
1 / 2 field periods of a most significant bit (Most Significant Bit: call Following MSB) to a least 
significant bit (Least Significant Bit : call Following LSB) about the time amount of 1 of a SRAM cel. By 
adjusting to a field period, it is 2n. The brightness of a gradual screen is shown. Under the present 
circumstances, n corresponds to the number of bits. 

[0005] Since the time amount of the condition of 1 of a SRAM eel determines the brightness of a screen, 
it is 2n. When the brightness of eye watch is shown, it is 1/2n. Also twice, the data of the SRAM eel 
between [ whole ] the short time amount (in for example, the case of 8 bits 65 microseconds) of a field 
period should be adjusted. Moreover, since it is a problem that n which is the number of bits is 
continued and increased, a gray scale (2n : [ gray scale, ] in the case of 8 bits 256 steps) has a limit. 
Since resolution becomes high and a limit becomes intense further so that the number of pixels 
increases, such a trouble serves as big constraint for making resolution high. 

[0006] Moreover, in order to change into the data which carry out digital processing of the video signal, 
and match a gray scale, many ICs and the storage elements for high-speed digital processing are need. 
Moreover, since a reflecting plate should repeat an inclination and breadth to n/2 times between ** field 
periods, whenever [ mechanical fatigue ] becomes intense. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention improves a gray scale and 
resolution, reduces a manufacturing cost, and is to offer ************** which can reduce the count 
of include-angle modification of a reflecting plate between ** field periods. 
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[0008] 

[Means for Solving the Problem] It is horizontal and vertical and the graphic display device for attaining 
said purpose of this invention is characterized by providing the pixel which reflects light in the specific 
part of the screen between arranged CCD which transmits the signal charge changed with the input 
section which transforms a video signal to a signal charge to each pixel, and the time amount 
proportional to the amount of the signal charge transmitted by said CCD. 

[0009] It is desirable to provide the charge reset which decreases the signal charge stored in the 
susceptor which said pixel supports the capacitor which stores the signal charge transmitted by said 
CCD, the reflecting plate constituted so that reflex time might be determined by the amount of the 
signal charge stored in said capacitor, and said reflecting plate, and determines the maximum inclination 
include angle of said reflecting plate, and said capacitor in this invention according to time amount 
passing. 

[0010] As for said charge reset, in this invention, it is desirable to consist of power sources connected 
with resistance and this. Setting to this invention, said charge reset is MOS. Connecting with a power 
source through a transistor is desirable. According to this invention, by forming CCD in the lower part of 
a reflecting plate instead of the conventional SRAM, a gray scale and resolution can be improved and 
the number of Circumference IC and the count of include-angle modification of a reflecting plate 
between ** field periods can be reduced. 
[001 1] 

[Embodiment of the Invention] Hereafter, based on the drawing of attachment of the example of this 
invention, it explains in detail. Drawing 2 is the sectional view shown in order to explain general CCD. 
and is the sectional view of CCD which has a flasking channel, drawing 2 — setting — the member 
number 20 — an N type semiconductor substrate — 22 — in 24. 26 shows an N type transmission 
channel and an insulator layer and 28 show a transmission electrode for a P type doping wale. 
[0012] In detail, the P type doping wale 22 is formed in the N type semiconductor substrate 20. and the 
N type transmission channel 24 is formed on it. The transmission electrode 28 is formed on an insulator 
layer 26 like the oxide film formed in the upper part of a transmission channel, or a nitride. Under the 
present circumstances, the transmission electrode 28 is formed with the electrode which adjoins or laps, 
and transmission of a signal charge is performed by the clock pulse added to this electrode etc. by 
moving to the doping wale formed in the lower part of other transfer electrodes with which the signal 
charge accumulated in the doping wale formed in the lower part of one transmission electrode adjoins. 
[0013] Two, three, or the electrode beyond it combines a series of transmission electrodes 28 which 
have covered the transmission channel 24 with the phase of a clock pulse, they constitute one port, and 
move a signal charge to other ports which adjoin from one port between one period of a clock pulse. 
Drawing 3 shows a part of layout pattern for manufacturing the reflex graphic display device by this 
invention. 

[0014] A mask pattern to be shown by the continuous line and for the long field 1 10 form the 
transmission channel of the flasking channel form CCD in the direction of vertical in drawing 3 A mask 
pattern to be shown by the alternate long and short dash line, and for the long field 1 1 2 form N layer for 
discharge in the direction of vertical A mask pattern to be shown by the continuous line and for the long 
field 114 form the discharge gate in the direction of vertical A mask pattern to be shown by the 
alternate long and short dash line, have a lobe, and for the long field 116 form the 1st transfer electrode 
of CCD in the direction of horizontal A mask pattern to have a lobe by the dotted line and for the long 
field 118 form the 2nd transfer electrode of CCD in the direction of horizontal The field 120 of the 
rectangle shown as the thick continuous line the mask pattern for forming the polish recon layer for 
reflecting plates The field 1 22 of the rectangle shown in the interior of the mask pattern for forming said 
polish recon layer for reflecting plates as the continuous line the mask pattern for forming a reflecting 
plate A mask pattern for the field 124 which drew the slash to form N layer for capacitors, and a mask 
pattern for a field 1 26 to form susceptor are shown respectively. 
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[0015] According to said layout, it is arranged so that CCD and a capacitor may be arranged at the 
silicon substrate of the lower part of a reflecting plate. It decides on the time amount to which the 
reflecting plate leans with the amount of the signal charge which was transmitted to the capacitor with 
which the signal charge accumulated in the transmission channel of CCD by the clock pulse impressed 
between the 1st and 2nd transfer electrodes of said CCD adjoined, and was transmitted to the capacitor. 
Therefore, the screen of the brightness which is almost proportional to the amount of a signal charge 
can be embodied. 

[0016] Drawing 4 is the sectional view having shown the reflex graphic display device by this invention, 
and is the sectional view seen along with the A-A' line of the layout shown in said drawing 3 . the 
member number 40 — a semi-conductor substrate — 42 — the transmission channel of the flasking 
channel form CCD — 44 — an insulator layer — 46 and 48 — a transmission electrode — 50 — the 
discharge gate — 52 — in 54, 56 shows susceptor and the plate for reflecting plates in 58 and 60 show 
[ a capacitor ] a reflecting plate for N layer for discharge respectively. 

[0017] The graphic display device by this invention if drawing 4 is referred to is DMD. It has the 
structure where CCD which has a flasking form channel in the lower part of structure was formed. It is 
horizontal and vertical and consists of pixels which irradiate the light reflected in the specific part of a 
screen by the reflecting plate between the time amount of the need according to the amount of 
arranged CCD for which the charge changed by the input section (not shown) which transforms the 
inputted video signal to a charge in detail, and said input section is transmitted to each pixel, and the 
signal charge transmitted by said CCD. 

[0018] Said CCD is formed on the transmission channel 42 which transmits the signal charge which was 
horizontal and vertical, was arranged and was changed by the input section to each pixel, and said 
transmission channel, and consists of the horizontal and the perpendicular transfer electrodes 46 and 48 
which control transmission of a signal charge by the clock Said pixel consists of charge reset which 
decreases the N layer 52 for capacitors (a capacitor is called hereafter) which stores the signal charge 
transmitted from the transmission channel of said CCD, the reflecting plate 58 constituted so that reflex 
time might be determined by the amount of the signal charge stored in said capacitor 52, the susceptor 
56 which determines the maximum inclination include angle of said reflecting plate, and said signal 
charge as time amount passes. 

[0019] It consists of power sources connected with resistance and this, and said charge reset is MOS. It 
connects with the power source through the transistor. The transmission channel 42 of the N type 
which constitutes CCD of a flasking form channel is in the semi-conductor substrate 40 of P type in 
more detail, and the capacitor 52 which stores the signal charge transmitted from said CCD is formed. 
Said CCD is arranged horizontally and vertically and carries out the role which transmits the signal 
charge changed in the input section (not shown) to each pixel. The signal charge of said transmission 
channel 42 operates with the transfer electrodes 46 and 48, and is transmitted to a capacitor 52 with 
the electrical potential difference of the transmission electrode 48. 

[0020] Moreover, bias is added to a reflecting plate 60 and the N layer 54 for the discharge for making 
the signal charge accumulated in the capacitor 52 through the discharge gate 50 discharge is formed in 
the semi-conductor substrate. The reflecting plate 60 is formed on the plate 58 for the reflecting plates 
which consist of polish recons, it is supported by susceptor 56, and static voltage is impressed. The 
time amount to which said reflecting plate 60 leans is determined by the amount of the charge stored in 
said capacitor 52. that is, if it becomes more than the amount of the signal charge which resembled the 
capacitor 52 and was stored is a constant level, a reflecting plate 60 will incline to the direction of a 
substrate with the electrical potential difference between a reflecting plate 60 and a capacitor 52, the 
amount of a signal charge falls to below a constant level, and if an electrical potential difference turns 
into below a marginal electrical potential difference, a reflecting plate 60 will stand straight. 
[0021] Susceptor 56 supports a reflecting plate 60 and carries out the role which determines the 
maximum inclination include angle of a reflecting plate 60. Based on the structure of the signal input 
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edge of this invention shown in drawing 5 , actuation of the reflex graphic display device by this 
invention is explained. A signal is inputted into Vi by drawing 5 , VD is static voltage, and it is phiV. And 
phiH It is the clock which has a perpendicular and a level transmission period. The member number 42 is 
CCD. It is a transmission channel and 62 is the transmission channel of the port which adjoins said 
transmission channel 42. 

[0022] phiV When it is in the condition of ON, the electron like the number proportional to the potential 
difference with VD goes into the bottom of Vi gate, and it is phiV. If turned off, the electron remains as 
it is, and it is phiH. It is transmitted by actuation. After the signal charge by which electrical was carried 
out reaches each eel 42, i.e., the transmission channel of drawing 4 , in detail, it exceeds to a capacitor 
52 with level and the clock impressed among the perpendicular transfer electrodes 46 and 48 of CCD. 
Under the present circumstances, in a capacitor 52, the electrical potential difference by the amount of 
the signal charge exceeded from said CCD occurs, the electric force acts between a reflecting plate 60 
and a capacitor 52 with this electrical potential difference, and a reflecting plate 60 inclines to the 
direction of a capacitor 52. 

[0023] With the inclination of said reflecting plate 60. it is reflected with said reflecting plate 60. and the 
light irradiated from the light source is sent in the specific direction, and forms a picture dot in a screen. 
Subsequently, the signal charge of a capacitor 52 discharges through the N layer 54 for discharge with 
the clock impressed to the discharge gate 50. and if the electrical potential difference of a capacitor 
falls to the following of which marginal electrical potential difference by the number of the signal charge 
which remains in a capacitor, the leaning reflecting plate 60 will stand straight. That is, the reflecting 
plate between the time amount which is almost proportional to the number of the transmitted signal 
charges can be leaned by making it discharge through the discharge gate 50 with the clock to which the 
signal charge included in a capacitor 52 is impressed. Since the time amount to which the reflecting 
plate 60 leans is the brightness of a screen, the screen of the brightness which is almost proportional to 
the number of the signal charges transmitted to the capacitor 52 is formed. When it does in this way. 
since a reflecting plate inclines once with the number of the electrons pass between [ CCD ] the 
periods of the one field, the count to which a reflecting plate inclines compared with the conventional 
digital conversion will decrease to 1/[ a maximum of] n for every pixel. Moreover, by the conventional 
digital method, since SRAM is made to drive, the signal of 1 or 0 should be sent to the 1 field n times 
and the video signal of an analog signal should be digitized and processed, while many chips are needed, 
since an analog signal is inputted as it is, digital-signal-processing IC is not needed and only the chip of 
the very small number is needed by this invention. 

[0024] Moreover, since it will decide on the time amount to which a reflecting plate 60 inclines if an 
analog signal is inputted, it is not necessary to change the data of the all pixel between short time 
amount (1/2n). 
[0025] 

[Effect of the Invention] According to the reflex graphic display device by this invention mentioned 
above, since an image is formed in a change of the conventional SRAM using usual CCD, the problem of 
shift ****** can be solved [ 1st ] for the data of all pixels in a short time. Since a CCD signal is an 
analog signal, even if a gray scale continues and it becomes high resolution, there is no time constraint 
in the 2nd. 

[0026] Since the number of Circumferences IC can be reduced [ 3rd ] compared with the former, only a 
number very smaller than digital processing of chips are required. Since the reflecting plate between ** 
field periods inclines only within the 4th at once, there is an advantage still more advantageous also to 
dependability. It is clear for many deformation to be possible by those who this invention is not limited 
to said example and have the usual knowledge of a field for the time being within the technical thought 
of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view having shown an example of the conventional reflex graphic display 
device. 

[Drawing 2] It is the sectional view having shown CCD which has a general flasking form channel. 
[Drawing 3] A part of layout of the reflex graphic display device by this invention example is shown. 
[Drawing 4] It is the sectional view which showed the reflex graphic display device by this invention 
example, and was seen along with the A-A' line of said drawing 3 . 

[Drawing 5] It is the schematic diagram having shown the structure of the signal input edge of the reflex 

graphic display device by this invention example. 

[Description of Notations] 

40 Semi-conductor Substrate 

42 Transmission Channel 

44 Insulator Layer 

46 Transmission Electrode 

48 Transmission Electrode 

50 Discharge Gate 

52 Capacitor 

54 N Layer for Discharge 

56 Susceptor 

58 Plate for Reflecting Plates 
60 Reflecting Plate 
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